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Abstract
This paper considers the use of neural networks to model bounded rational
behaviour. The underlying theory and use of neural networks is now a component of
various forms of scientific enquiry, be it modelling artificial intelligence, developing
better pattern recognition or solving complex optimization problems. This paper
surveys the recent literature in economics on their use as a plausible model of
learning by example, in which the focus is not on improving their ability to perform
to the point of zero error, but rather examining the sorts of errors they make and
comparing these with observed bounded rational behaviour.
Keywords: neural networks, bounded rationality, learning, repeated games, industrial
organization
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Wkh kdugqhvv ri qglqj Qdvk vwudwhjlhv lv wkh vxemhfw ri d vpdoo olwhudwxuh rq wkh frpsoh{lw|
ri frpsxwlqj dq dxwrpdwrq wr sod| ehvw uhvsrqvh vwudwhjlhv lq uhshdwhg jdphv/ vhh Jloerd +4<;;,
dqg Ehq0Srudwk +4<<3,1 Lw zdv wklv hduolhu olwhudwxuh wkdw hvwdeolvkhg wkh kdugqhvv ri frpsxwlqj
Qdvk vwudwhjlhv xqghu fhuwdlq frqglwlrqv/ wkrxjk dxwrpdwd udwkhu wkdq qhxudo qhwzrunv duh xvhg
wr prgho erxqghg udwlrqdolw|1 Erwk ri wkhvh sdshuv dqg vxevhtxhqw zrun kdyh gudzq dwwhqwlrq
wr wkh idfw wkdw zh qhhg wr irfxv rq zkhwkhu ehvw uhvsrqvhv duh vlpso| wr kdug wr qg lq fhuwdlq
vlwxdwlrqv/ dqg li vr zh qhhg wr qg dq dowhuqdwlyh1
6
Rwkhu idu ohvv elrorjlfdoo| sodxvleoh phwkrgv lqyroylqj surfhvvru kxqju| jxhvv dqg yhuli| whfk0
qltxhv/ fdq surgxfh ehwwhu uhvxowv1 Li zh zhuh wr vxssohphqw wkh dojrulwkp zlwk d jxhvvlqj vwdjh/
l1h1 dgg vrphwklqj dnlq wr julg vhdufk/ ru d vxewoh dssolfdwlrq ri wkh wkhru| ri vlhyhv/ wkhq zh frxog
krsh wr qg wkh devroxwh plqlpxp lq sro|qrpldo wlph +Zklwh/ 4<<5,1 Krzhyhu/ Zklwh +4<<5,/
sdjh 494 dujxhv wkdw vxfk phwkrgv _111 od| qr fodlp wr elrorjlfdo ru frjqlwlyh sodxvlelolw|%/ dqg duh
wkhuhiruh qrw ghvludeoh dgglwlrqv wr wkh prghoolqj ri ghflvlrq0pdnlqj1
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Wkh qlwh dxwrpdwd olwhudwxuh kdv d glhuhqw ylhz ri erxqghg udwlrqdolw|/ irfxvlqj rq frpsoh{lw|
lq whupv ri wkh frvw ri frpsxwlqj vwudwhjlhv1 Iru h{dpsoh/ vhh Uxelqvwhlq +4<;9, ru Deuhx dqg
Uxelqvwhlq +4<;;,1
8
Hduolhu uhvxowv xvlqj wkh vdph qhxudo qhwzrun prgho duh ghwdlohg lq ]l}}r dqg Vjurl +5333, zklfk
dovr ghyhorshg wkh hfrqrphwulf phwkrgv odwhu xvhg lq Vjurl dqg ]l}}r +5335,1
9
Vhh dovr Vwdko dqg Zlovrq +4<<8,1
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Uxelqvwhlq +4<;9, dqg Deuhx dqg Uxelqvwhlq +4<;;, dovr rhu dq dwwhpsw wr prgho erxqghg
udwlrqdo sod| ri uhshdwhg jdphv/ hvshfldoo| wkh Sulvrqhu*v Glohppd/ exw lqvwhdg xvh qlwh dxwrpdwd1
Wkhlu irfxv lv rq wkh kljk frpsxwdwlrqdo frvw ri pruh frpsoh{ vwudwhjlhv dqg vr wkh| vxjjhvw wkdw
xvlqj vlpsoh qlwh dxwrpdwd wr prgho uhshdwhg vwudwhjlhv fdswxuhv d sod|hu*v ghvluh wr nhhs wklv
frvw grzq1
;
Shufhswurqv duh vlpsohu wkdq pruh jhqhudo ihhgiruzdug qhxudo qhwzrunv +ri zklfk wkh| duh d
vxevhw,1 Wkh| fdofxodwh wkh hpslulfdo iuhtxhqf| ri rxwfrphv lq d jlyhq klvwru| dqg wkhq fodvvli| wkh
klvwru| dffruglqj wr olqhdu ixqfwlrqv ri wkh fdofxodwhg hpslulfdo iuhtxhqf|1 Wkh| duh riwhq ghvfulehg
dv _fodvvlhuv% ehfdxvh wkhlu rxwsxw lv edvhg xsrq zkhwkhu vrph ixqfwlrq ri wkh lqsxwv h{fhhg d
jlyhq wkuhvkrog rq wkh uhdo qxpehu olqh1 Lq wklv zd| d shufhswurq lv fdsdeoh ri rhulqj d elqdu|
|hv ru qr ghflvlrq/ dqg lv wkhuhiruh hvshfldoo| xvhixo iru vroylqj olqhdu surjudpplqj sureohpv1 Dq
dowhuqdwlyh zd| ri ylvxdol}lqj ihhgiruzdug qhxudo qhwzrunv lv dv d v|vwhp ri shufhswurqv zrunlqj lq
sdudooho surgxflqj qhu dqg qhu fodvvlfdwlrqv1 Vhh Fkr dqg Vdujhqw +4<<9,1
<
Fkr dqg Vdujhqw +4<<9, dovr vkrzv wkdw lq wkh suhvhqfh ri lpshuihfw prqlwrulqj +dqg wkh prudo
kd}dug sureohpv zklfk wklv lpsolhv, olqhdu sur{lhv fdq ryhuvwdwh wkh klgghq yduldeohv1 Fkr dqg
Vdujhqw vroyhg wklv sureohp rqo| wkurxjk wkh xvh ri d vwurqj odz ri odujh qxpehuv wr dyrlg ryhuhv0
wlpdwlrq ri yduldeoh ydoxhv1 Dv d uhvxow shufhswurqv fdqqrw eh fduulhg ryhu gluhfwo| wr vroyh jdphv
zlwk glvfrxqwlqj dqg prudo kd}dug1 Vhh irrwqrwh 441
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